Glutathione-conjugated toluene diisocyanate causes airway inflammation in sensitised mice.
Toluene diisocyanate (TDI) is a highly volatile compound that reacts readily with nucleophilic compounds, sulfhydryl groups in particular. Since the epithelial lining fluid of the airways contains high levels of the sulfhydryl, glutathione (GSH), inhalation of TDI is likely to result in the formation of GS-TDI conjugates. We therefore investigated whether GS-TDI is capable of provoking irritant and/or allergic reactions. Irritant effects of GS-TDI were studied after intratracheal administration of a range of doses of GS-TDI in saline to naive BALB/c mice. GS-TDI caused a dose-dependent increase in neutrophils in the lungs 24 h after instillation. A dose equivalent to 150 microg of TDI or lower had no effect. For provocation of allergic reactions, mice were sensitised by application of 1% TDI onto the skin on days 0 and 1, and challenged intratracheally with a sub-irritant dose of GS-TDI on day 8. GS-TDI did not induce non-specific tracheal hyperreactivity to carbachol 24 and 48 h after challenge in TDI-sensitised mice. However, it increased the numbers of neutrophils in the lungs as compared with the control mice. These findings suggest that GSH conjugation does not diminish the capacity of TDI to elicit irritant-induced inflammation in the lungs of mice at doses above 150 microg of TDI in the conjugate. Moreover, the capacity to induce allergic-specific inflammation was retained at concentrations of GS-TDI being devoid of irritant activity. However, the GS-TDI conjugate failed to induce non-specific tracheal hyperreactivity. This may be the consequence of the deposition of excess of GSH upon local dissociation of the conjugate.